Introduction
Honeybees comprise mainly the species Apis mellifera L. (Hymenoptera: Apidae) found worldwide now. A. mellifera has been used by beekeepers to produce honey, wax and other apiary-related products, and has an important role in the pollination of native flora. Nowadays, eleven species are recognized with the genus, the other ones are less abundant ( (Umpiérrez et al., 2011) . Honey bees are an established component of country's agricultural system. Not only pollination by honeybees contributes significantly to global food production, but honeybees also produce other products that people use them as food, medicine, and commodity. Honey bees can be affected a wide range of viral, fungal and bacterial infection such as chalkbrood, AFB, which reduce performance, productivity and welfare of them (Alippi et al., 1996; Boudegga et al., 2010) . They also host natural pests, such as Varroa mites (Weinberg and Madel, 1985) .
The most common diseases of honey bees are AFB, chalkbrood and varroosis. In the treatment of these diseases, many synthetic drugs are used and the use of these drugs is limited due to reasons such as the development of resistance, contamination of apiaryproducts. The Varroa mites are an external parasite of honey bees and causes severe loss of honey bee colonies worldwide ). Application of synthetic acaricides is the most effective method against these pests. However, the intensive use of many chemical substances against mites has led to the development of resistance and the reduction of its effects (Delaplane and Hood, 1997; Milani, 1999) . Furthermore, contamination of the hive products, especially honey and beeswax, lead to the idea of finding new and safer ways to control honey bee mites (Wallner, 1999) . AFB disease is caused by the bacterium P. larvae (Alippi et al., 1996) . Antibiotics have been used to keep the disease in control. But, the antibiotics can't eliminate the disease exactly (Reybroeck et al., 2012) . Also, the use of antibiotics in the treatment of bee diseases has been banned in some countries (Genersch, 2010) . Chalkbrood is a highly contagious disease of honey bees caused by A. apis that is a heterothallic spore-cyst fungus (Boudegga et al., 2010; Spiltoir, 1955; Spiltoir and Olive, 1955) . Use of drugs to control the disease have been limited due to their effects on the vitality of the brood and longevity of the bees, and the development of resistance (Boudegga et al., 2010) .
Demand for high-yield by the beekeepers and increased industrialization has led to increased stress factors which make the bees sick in the hives. Therefore, it reveals the necessity for development of new control methods (El Shafai, 2012) . Synthetic drugs (pesticides, antibiotics) have significant disadvantages, including adverse consequences resulting from accidental contamination of honey, wax, and pollen (Boudegga et al., 2010; Isman, 2000) . Despite the public awareness of the health and environmental effects of the long-term use of synthetic pesticides in Europe and North America, natural pesticides of both biological and plant origin have not been effective on the market. Biologic insecticides such as Bacillus thuringiensis and botanical insecticides such as pyrethrum, each command little more than 1% of the global insecticide market (Isman, 2000) . These natural and low-risk drugs offer a highly desirable alternative to these synthetic products. There is an increase in the use of natural products due to the low toxic effect on the environment and mammals and the lack of residual problems in bee products (Bogdanov, 2006) . Alternative methods to control these disease are the use of essential oils Fuselli et al., 2007; Kloucek et al., 2012) .
Essential oils have been used in medicine, perfumery, cosmetic, and added to foods as part of spices or herbs. They are important for plant defense as possessing antimicrobial, antiparasitic, antiviral, antifungal properties (Hyldgaard et al., 2012) . Some plant essential oils or components have a broad spectrum of activity against pathogenic bacteria and fungi (Kotan et al., 2008) ; tick infestation (Coskun et al., 2008) ; human lice and house dust mite (Williamson et al., 2007) ; insect vector (Chaiyasit et al., 2006) ; honey bee mites (Calderone et al., 1997; Ellis and Baxendale, 1997) . Also, essential oils obtained by steam distillation of plant leaves and leaves of some aromatic plants (especially in Myrtaceae and Lamiaceae families, but also other plant families) are used to protect traditionally stored grain and legumes, and to repel flying insects in the house (Isman, 2000) . The aim of this review is to state the studies carried out on the use of essential oils to control the most common diseases of the honey bees.
Essential Oils
Essential oils are the generic name for highly volatile plant compounds with a strong and characteristic odor. Essential oils are the concentration of hydrophobic liquid containing multiple volatile aroma compounds found in glands located in various parts of the aromatic plants: leaves, flowers, fruit, seeds, barks and roots (Bayala et al., 2014) and can be found in all parts of a plant (e.g. Pinaceae) or in certain parts of plant (e.g. rose flowers). They are found in almost all plant species, but only essential oils can be considered for plants that contain more than 0.1% (Imdorf et al., 1999) . Essential oils have various functions in plants. Essential oils can act as an attractant for insects carrying pollen or repellent to protect plants against phytophagous insects (Ngoh et al., 1998) . Many exhibit fungicidal and bactericidal activity to protect plants from microorganisms (Kotan et al., 2008; Mayaud et al., 2008) .
The essential oil components of each plant species are different. However, the same plant species often produces essential oils with variable composition because of environmental and/or genetic factors; many species have varieties the so-called chemotypes (Flamini, 2003) . For example, thymus (Thymus vulgaris) has at least seven chemotypes (Borugă et al., 2014) . One group consists of the strong chemotypes containing higher concentrations of phenols such as thymol and carvacrol. However, the second group consists of the mild chemotypes containing high amounts of alcohols such as geraniol, linalool, and thujanol. The chemical composition of an essential oil depends on cultivation, climatic conditions and specific extraction process such as vapor distillation, cold pressing, chemical extractions (Imdorf et al., 1999) .
The constituents of plant essential oils belong to one of the two groups of natural chemical classes called terpenoids and phenylpropanoids (Sangwan et al., 2001 ). Terpenoids represent the major components having about 90% of the total constituents of plant essential oils and belonging to different chemical classes (monoterpenoids, sesquiterpenoids, phenylpropanoids etc.) (Imdorf et al., 1999; Sangwan et al., 2001) . Terpenoids can be subdivided into alcohols, esters, aldehydes, ketones, ethers, phenols, and epoxides. Examples of terpenoids are thymol, carvacrol, linalool, linalyl acetate, citronellal, piperitone, menthol, and geraniol. The phenylpropenes constitute a relatively small part of essential oils, and those that have been most thoroughly studied are eugenol, isoeugenol, vanillin, safrole, and cinnamaldehyde (Hyldgaard et al., 2012) . Monoterpenes which are the main terpenoid are volatile. Monoterpenes are found together with functional groups such as alcohols, phenols. But, in pure form, these compounds and many essential oils irritate eyes and mucous membranes and must be used with caution (Imdorf et al., 1999) .
Essential Oils against Honey Bee Mites
Parasitic mites are one of the most important threats to the honey bee health. The mites causing colony problems in honey bees include species of Tropilaelaps (Laelapidae), the tracheal mite A. woodi (Tarsonemidae), and Varroa destructor Anderson and Trueman (Varroidae). Other mites encountered in honeybees are generally harmless or do not pose a great risk to honeybees (Umpiérrez et al., 2011) . Among the diseases of honeybees, the parasitic mite V. destructor (Anderson and Trueman) is probably the most serious worldwide threat due to devastating effects to the beekeeping. Varroa mites damage bee colonies during larval and pupae form by feeding on haemolymph leading to decreased body weight, and shortened life span in honey bees (Rosenkranz et al., 2010; Akyol and Yeninar, 2008) . Heavy infestations by V. destructor could also make the colony more prone to bacterial, fungal and viral diseases. In addition, bee populations dramatically decline and the colonies can die within three to six weeks if not treated Akyol and Yeninar, 2009) . Therefore, the control of V. destructor has been an important part of maintaining the colony health. Synthetic acaricides including pyrethroids (flumethrine), formamidines (Amitraz), and organophosphates (Coumophos) have been the major effective method used for years in the control of V. destructor (Kanga et al., 2003) .
Essential oils have antimicrobial, antiviral, nematicidal, antifungal, insecticidal, and antioxidant properties (Turek and Stintzing, 2013) . Essential oils were also reported to have repellent, deterrent and toxic effects on arthropods if applied via fumigation, topical use and ingestion (Umpiérrez et al., 2011) . The mechanism of toxicity of essential oils on arthropods could be associated with cuticle disruption, molting and respiration inhibition, and reduction in growth and fecundity (Isman, 2000) . They are generally considered to be safe for humans and also for bee populations. Therefore, use of these plant derived products is an emerging alternative method to control honey bee mites (Ebert et al., 2007; Turek and Stintzing, 2013) . The main and pure components having biological activity against Varroa destructor and LC50 values of the essential oils derived from plant materials are presented in Table 1 and 2. A number of different essential oils were tested against honeybee mites. Essential oils have an important potential for controlling the parasite mites caused A. woodi (Calderone et al., 1997) . Calderone et al. (1991) reported that clove oil, citronellal, and mixed terpenes had considerable acaricidal properties against A. woodi. In a study on the effects of monoterpenoids to tracheal mites, A. woodi, 7 monoterpenoids including citral, thymol, carvacrol, aterpineol, pulegone, d-limonene, and menthol were applied as fumigants to mite-infested honey bees. Thymol and menthol were the most toxic compounds to honey bees, and a-terpineol was the least toxic. Menthol, citral, thymol, and carvacrol were more toxic to tracheal mites than to honey bees. Menthol was found to be about 19 times more toxic to mites than to bees. Menthol can be used in the control of these mites and is commercially available (Ellis and Baxendale, 1997) . Calderone and Spivak, (1995) studied thymol, eucalyptus oil, and menthol and camphor mixture. The mean mite death rate was 96.7% in thymol-treated colonies and 27.5% in linanool treated colonies. Menthol is the only registered substance used against A. woodi in the United States. Eucalyptus oil contains citronellal which is shown to cause significant death in the tracheal mites (Calderone et al., 1991) . A mixture of these products can provide control for both varroa and tracheal mite.
Thymol is the most frequently used essential oil component in beekeeping (Imdorf et al., 1999) due to the observation of high acaricidal effects which can be very well tolerated by the bees . Thymol in different administration forms is reported to have 60-90% effectiveness against varroa populations. In addition, it is classified as non-toxic veterinary drug according to EU regulations without requiring maximal residue level in honey products (Imdorf et al., 1999) . Damiani et al. (2009) studied the acaricide activity of essential oils of Thymus vulgaris, Laurus nobilis, Lavandula officinalis and Lavandula hybrida containing linalool, 1,8-Cineole and thymol as the main compounds in their composition against V. destructor. All essential oils caused mite mortality without severe harmful effects on adult bees. Colin, (1990) reported that essential oils of thyme, thymus vulgaris and sage, salvia officinalis effectively control V. jacobsoni. Gashout and Guzman-Novoa, (2009) evaluated some essential oils for their toxicity to the parasitic mite V. destructor. Essential oils of menthol, clove oil, origanum oil, and thymol were the most toxic products, causing 87, 96, 100, and 100% mite mortality, respectively. Islam et al. (2016) destructor. The essential oils tested at the highest concentrations were reported to control Varroa effectively. The mite mortality was the highest in formic acid treatment followed by lemon grass, thyme, mint and rosemary, respectively. Similarly, Abd El-Wahab et al. (2015) tested formic acid and essential oils of lemon grass, cinnamon, thyme and anise at 50 and 100% concentrations. Essential oils at 100% concentration resulted in effective control in Varrao mites, and high honey yield compared to control. In another study, ten products, including cineole, clove oil, formic acid, margarine oil, menthol, thyme oil, oxalic acid, sage oil, thymol and wintergreen were studied to evaluate the toxicity on adult bee. Each product was tested in several concentrations in sugar syrup and daily dead bees were counted. Oxalic acid is the most toxic substance of the tested products. Menthol and sineole did not differ from controls fed with flat syrup after 8 days of treatment. In 14 days of treatment, wintergreen was the least toxic. Findings showed that the tested products can be used safely for oral treatment of bees if the dose in the hive is carefully managed (Ebert et al., 2007) Lindberg et al. (2000) compared the effects of formic acid and Tau-fluvalinate used positive control in Varrao therapy with thymol, clove oil, Magic3, and methyl salicylate. According to the results of the study, it was found that the most selective treatment was Taufluvalinate, whereas thymol, carnation oil, magic3 and methyl salicylate showed equal or greater selectivity to formic acid. Thymol and Magic3 showed that the LD50 value is low in complete exposure applications, and that the mite mortality can be changed by steam or topical exposure. There was little or no effect of topical exposure to carnation oil. These results show that essential oil components alone may be useful in the control of Varroa, and should be a part of parasitic mite control approaches in honey bee colonies .
A number of factors could contribute to the overall effectiveness of any acaricide. The concentrations of the compounds, the duration of treatment, the mode of administration, the colony environment, the bee environment and the ambient temperature may affect the efficacy of a treatment (Calderone and Spivak, 1995) . Temperature plays an important role in determining the effectiveness of the treatments, and significantly influences the activity of menthol as a control agent against A. woodi (Cox et al., 1989) . Since the compounds exhibit a significant difference in the rates of volatilization in different temperature ranges, the effect of essential oils depends on the changing ambient temperature with respect to seasons (as in summer or autumn). For this reason, the development of a delivery system that is less sensitive to the temperature fluctuations is a priority (Calderone and Spivak, 1995) .
In conclusion, the potential use of these selective and fully biodegradable compounds in the management of bee mites is encouraging. Essential oils could be an effective and a valuable tool to control the honey bee mites including Varroa spp. and A. woodi and should be integrated into the pest management approach in honey bee colonies. Studies show that such compounds may have important effects as commercial products when appropriate delivery systems are developed.
Essential Oils against American Foulbrood
AFB affects older larvae and young pupae, which are digested by enzymes secreted by the bacterium. The comb has a speckled appearance where infected larvae have been removed (Reybroeck et al., 2012) . Oxytetracycline (OTC) hydrochloride or sulfathiazole have been used to control this disease. However, OTC-and sulfathiazoleresistance in P. larvae have become widespread (Genersch, 2010) . Essential oils from plant species showed the biological activity as growth inhibitors against all the P. larvae strains in many studies (Fuselli et al., 2008b; Gende et al., 2008; González and Marioli, 2010) . Antimicrobial activities of essential oils were usually tested by minimal inhibitory concentration (MIC) using several in vitro techniques such as broth microdilution, tube dilution (Fuselli et al., 2009 (Fuselli et al., , 2008b Gende et al., 2010; Maggi et al., 2011; Santos et al., 2014) . The essential oil component of each plant species is different due to environmental and genetic factor and extraction method (Flamini, 2003; Imdorf et al., 1999) . Therefore, their antibacterial activity is also different.
There are many in vitro research on the antimicrobial activity of essential oils obtained from many plants including Eucalyptus cinerea (González and Marioli, 2010) , Minthostachys verticillata (González and Marioli, 2010) , Origanum sp. (González and Marioli, 2010; Ozkirim et al., 2012; Roussenova, 2011) , Tagetes minuta Fuselli et al., 2005; González and Marioli, 2010) , Thymus vulgaris (González and Marioli, 2010; Roussenova, 2011) , Cinnamomum sp. Calderone et al., 1994; Gende et al., 2008; Roussenova, 2011) , Cymbopogon citratus (Roussenova, 2011) , Ocimum basilicum (Mărghitaş et al., 2011) , Citrus paradise (Fuselli et al., 2006) , Acantholippia seriphioides (Fuselli et al., 2006 , Lippia turbinate (Fuselli et al., 2006) , Mintosthachys mollis (Fuselli et al., 2007 (Fuselli et al., , 2006 , Syzygium aromaticum (Calderone et al., 1994; Roussenova, 2011) , Salvia sclarea (Roussenova, 2011) , Thymus capitatus (Calderone et al., 1994) , Carapa guaianensis (Santos et al., 2012) , Copaifera officinalis (Santos et al., 2012) , Pimpinella anisum L. , Foeniculum vulgare , Eucalyptus globulus , Rosmarinus officinalis (Maggi et al., 2011; Ozkirim et al., 2012) , Artemisia sp. (Fuselli et al., 2008b) , Lepechinia floribunda (Fuselli et al., 2008b) , Melaleuca viridiflora (Fuselli et al., 2010) , Cymbopogon nardus (Fuselli et al., 2010) , Carum carvi (Kuzyšinová et al., 2014) , Azadirachta indica (Melathopoulos et al., 2000) , Citrus sp. (Fuselli et al., 2009) , Melaleuca alternifolia (Santos et al., 2014) , Pimenta sp. Calderone et al., 1994) , Litsea cubeba , Trachyspermum ammi L. , Mentha sp. , Illicium verum , Myristica fragrans and Urtica dioica (Mărghitaş et al., 2011) against different strains of P. larvae. MIC values of Plant Essential Oils and some their pure compounds against P. larvae showed in Table 3 .
Antibacterial effect is determined by the major component in the essential oil composition (Ozkirim et al., 2012) . Essential oils contain compounds playing an important role in the treatment or prevention of AFB disease González and Marioli, 2010; Maggi et al., 2011) . The main components of plant essential oils showing the antibacterial effects against P. larvae in in vitro experiments are cinnamaldehyde (Gende et al., 2008) , eugenol Gende et al., 2008) , limonene Fuselli et al., 2009; Fuselli et al., 2008a; Fuselli et al., 2010) , β-myrcene (Fuselli et al., 2009 (Fuselli et al., , 2008a Maggi et al., 2011) , thymol Calderone et al., 1994; Fuselli et al., 2006) , p-cymene (Fuselli et al., 2007) , carvacrol (Fuselli et al., 2007) , γ-terpinene (Fuselli et al., 2007) , camphor Calderone et al., 1994; Fuselli et al., 2008b) , citronellal (Calderone et al., 1994; Fuselli et al., 2010) , β-ocimene , (Z)-ocimenone , (E)-ocimenone , dihydrotagetone , (E)-anethole ), 1,8-cineole (Fuselli et al., 2008b Gende et al., 2010; Ozkirim et al., 2012) , α-pinene (Fuselli et al., 2010; Gende et al., 2010) , α-Thujone (Fuselli et al., 2008b) , artemisia ketone (Fuselli et al., 2008b) , camphene (Fuselli et al., 2008b) , terpinen-4-ol (Fuselli et al., 2010) , geraniol (Fuselli et al., 2010) , azadirachtin (Melathopoulos et al., 2000) , citral , menthol , menthone , carvone , β-Pinene and trans-Anethole (showed in Table 4 ). In several in vitro studies, some of the pure compounds obtained from these plants have been tested for antibacterial activity against P. larvae. Authors have reported that pure compounds of plant origin including sanguinarine, thymoquinone, capsaicin, trans-2-hexenal, nordihydroguaiaretic acid, ouininin hydrochloride, naringenin, resveratrol, eugenol, thymol (Flesar et al., 2010) and carvacrol (Ozkirim et al., 2012) have strong antibacterial effect against P. larvae. The antibacterial effects of these compounds were examined in vitro. But, few studies have been conducted in vivo against P. larvae. Authors have reported that from the beginning of the treatments to the 24th and 31st day, cinnamon oil (Cinnamomum zeylanicum) reduced infected larvae percentages of 7.89% and 52.42%, respectively, in a field experiment ). However, Albo et al. (2003) have reported that essential oils were not effective in the elimination of AFB clinical symptoms at any dose formulation or method ad administration. Results of in vitro experiments do not always correlate with results of field experiments as seen in the previous study.
Although physicochemical properties are similar in both the essential oils, the percentage of components shows certain differences according to their drying treatment. Authors have reported that oil toxicity against P. larvae differed depending on the drying treatment of the plant material (in air and oven conditions) before the distillation of essential oil (M. Maggi et al., 2011) . Antibacterial activity can be increased by passing essential oils through different processes. Nanotechnology is a tool to improve the effectiveness of some materials on pathogen such as bacteria (Singh et al., 2008) . Authors have reported that tea tree oil nanoparticles formed using nanotechnology show a higher in vitro antibacterial activity than tea tree oil against P. larvae strains. Showing that nanotechnology may increase the antibacterial activity of essential oils in the treatment or prevention of AFB (Santos et al., 2014) . In another study, emulsifiers were used to enhance the antibacterial activity of essential oils. Results have shown that Propylene glycol, an emulsifier, has an additional inhibitory effect on P. larvae .
In vivo studies of every essential oil in which the antibacterial activity is determined in the laboratory should be performed. In addition, the activity of these essential oils should be increased using a variety of methods such as nanotechnology, emulsifier.
Essential oils against Chalkbrood disease
Chalkbrood is a highly contagious disease of honey bees caused by A. apis that is a heterothallic spore-cyst fungus (Boudegga et al., 2010; Spiltoir, 1955; Spiltoir and Olive, 1955) . The larvaes of honey bee especially in the fifth instar are most susceptible to the disease. Adult honey bees are not sensitive to this fungal pathogen, but they cause transmission of the disease within the honeybee colony. Infections occur after incoming through the digestive tract of spores which can infect brood of the honey bee. The spores are very resistant to environmental conditions and can remain viable for 15 years. Young brood is contaminated by ingestion of spores carried in food or transmitted by the nurse worker bees and dissemination of this fungal pathogen between colonies occurs by contaminated hive material, in particular the transfer of the brood frames from infected colony to noninfected colony by the beekeepers (Aronstein and Holloway, 2013; Chantawannakul et al., 2003; Fries and Camazine, 2001 ). The infection is more common in areas with high humidity and in early spring due to rapid expansion of the colonies and the large number of young brood. The disease usually emerges when brood is under stress due to chemical, biological and physical factors and can cause about 80% of larvae deaths (Aronstein and Murray, 2010; Vojvodic et al., 2011) .
A wide variety of drugs have been tested to control this disease. However, none of the tested compounds has provided the level of control required to fight the disease. Moreover, use of drugs to control the disease have been limited due to their effects on the vitality of the brood and longevity of the bees, and the development of resistance. Therefore, there is an increase in the study on an effective drug in treatment of chalkbrood disease. Essential oils obtained from some plants may show antimicrobial activity for the fungal pathogen (Boudegga et al., 2010; Hornitzky, 2001; Kloucek et al., 2012; Nardoni et al., 2017) .
There are many in vitro research on the fungistatic effect of essential oils obtained from many plants including Coriandrum sativum, Tagetes minuta, Lavandula x intermedia, Laurus nobilis (Damiani et al., 2014; Eguaras et al., 2005; Larrán et al., 2001) , Cinnamomum glandulifera, Ocimum basilicum, Rosmurinus offacinalis, Eucalyptus globulus (Larrán et al., 2001) , Eugenia caryophyllum, Piper betel, Illicium verum, Cinnamomum cassia, Acorus calamus (Chantawannakul et al., 2003; El-enain et al., 2009; Jatisatienr and Jatisatienr, 1999) , Thymus vulgaris, Satureja montana, Origanum vulgare (Colin et al., 1989; Kloucek et al., 2012) , Eucalyptus citrodora, Leptospermum petersonii, Leptospermum scoparium (Davis & Ward, 2003 ), Punica granatum, Psidium guajava, Callistemon viminalis, Cinnamomum zeylanicum (El Shafai, 2012 , Litsea cubeba, Croton bonplandianus, Mentha spicata, Matricaria chamomilla, Piper betle, Daucus carota, Cuminum cyminum, Syzygium aromaticum , Juglans regia L. (Garbaczewska et al., 2014; Wianowska et al., 2016) , Armoracia rusticana, Cymbopogon flexosus, Allium sativum, Origanum compactum, Thymus satureoides, Cinnamomum aromaticum (Kloucek et al., 2012) , Origanum onites (Korukluoglu et al., 2009 ) Melissa officinalis, Cymbopogon spp. (Gochnauer et al., 1979) , Litsea cubeba, Pelargonium graveolens (Nardoni et al., 2017) , Propolis (Cinnamic acid, pinocembrin) (Voigt and Rademacher, 2015) . Minimal Inhibitory Concentration (MIC) used to determine the in vitro activity of this plant essential oils showed in Table 5 . 0.5, 1.5 % (w/v) (Voigt and Rademacher, 2015) Antifungicide effect depends on the major component in the essential oil composition. Therefore, its important which of the major chemical components take significant role to effectiveness. Essential oils containing isothiocyanate, diallyl sülfide, carvacrol, citral, caryophyllene, E-cinnamaldehyde, eugenol, thymol have the strongest antifungicide effect Colin et al., 1989; Davis and Ward, 2003; Dellacasa, 2003; Kloucek et al., 2012) . Beside them, there are potentially useful components such as 1,8-cineole, carvone, citronellol, menthol, a-bisabolol and tepinen-4-ol Kloucek et al., 2012) .
Various natural products show promise for the control of Ascosphaera apis, the causative agent of Chalkbrood disease in honeybee (Boudegga et al., 2010; El Shafai, 2012) . These data (information) need to be tested in field studies to evaluate the efficacy of the most active essential oil in hives. In addition, ways of application and residues in honey bee products should also be determined.
Conclusion
Essential oils could be an effective and valuable tool to control honey bee diseases including AFB, Chalkbrood and Varroasis due to their antibacterial, antiparasitic and antifungal effects. But, the great majority of the study on effects of essential oils is in vitro. Therefore, In vivo studies of essential oils which have the effects should be performed. In addition, the activity of these essential oils should be increased using a variety of methods such as nanotechnology, emulsifier. Taken together, in countries that have endemic plant species, the essential oils used in control of these diseases should be favored instead of or in combination with conventional drugs in integrated the disease management programs because of the lack of harmful effects of essential oils on non-target organisms and environment.
